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Outline 

• Objectives 
• The Activities 

– King Radar – Tier 1 Validation Site 
– Olympex 
– PIP 
– Arctic Supersites 
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Objectives 

•  Snow/Light Precipitation (Arctic) 
•  Arctic Applications : 

–  MetNav, Prediction, Aviation Nowcasting, Climate 

•  Integrated Observation Systems 
–  Arctic focus 

•  Statistical/Physical Validation/verification of GPM 
products 

–  Ongoing since March, 2014 

•  Relate to earlier physical validation/studies  
–  the GPM Cold Season Precipitation Experiment  2011/12 (GCPEx) in 

the Great Lakes area of central Canada led by Environment Canada 
(EC) and NASA and also supported by Canadian, US and European 
university groups 
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KING CITY – TIER 1 
VALIDATION 
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WKR Tier-1 Ground Validation effort 
•  GPM overpass predictions for proximity and possible 

wx 
•  4 manual RHIs {cross-, along-track, echo cell aims} 
•  Operational volume scans available every 10-minutes 
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2015-Apr-20 0708Z 
WKR_RHI 
056deg GPM 

DPR (NS) 

WKR 

GPM slice to match WKR RHI scan 



Page 7 – July 15, 2015 

GPM 
DPR (NS) 

WKR 

2015-Apr-20 0708Z 
AVCS nadir Arbitrary cross-sections from both GPM & WKR volumes 
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DBZ distribution comparison 2015-Apr-20 0708Z 
WKR_RHI 
056deg 

Same as previous RHI but color scheme is different 
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YYZ PUMS 

CARE WKR 

GPM-3B (¼deg grid) precip rate 
compared to ground measurements 

2015-Apr-20 0708Z 
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OLYMPEX 
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Autosonde 

X Band Radar 
Wx Station 

Coordinated launches at 
Whitehorse, Inuvik, Iqaluit 
TBD ??? 
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Range [km] to Topography 
(Elevation Angle and Azimuth) 
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0.5 deg elevations 
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PRECIPITATION IMAGING 
PACKAGE (PIP) 
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PIP and C-SPICE 
(Canadian Solid Precipitation Experiment) 

Jun-2014: CARE, 
ON 
 
 
 
 
 
 
 
 
 
 

Sep-2014: Mt. Pearl, NF 
 
 
 
 
 
 

Sep-2014: Iqaluit, NU 
 
 
 
 
 
 

Up and running 

Iqaluit 

Mt. Pearl 

C.A.R.E. 
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PIP = NextGen PVI (Precip Video Imager) 
 

PIP 

Camera Basler 
PiA640-210gm 

Cabling 100ft GigE 
Video Digital 

Frame rate 380 fps 
Pixels 640 x 480 

Sample area 64 x 48 mm 
Resolution 0.1 x 0.1 mm 

Processing fall speed & 
DSD analysis 

Fall-speed from high frame rate particle tracking. 
Non-rain discrimination if >15% from V(D) model 
Daily and hourly DSD and fall-speed plots 
Research: volume-weighted eDensity  

Courtesy of NASA 
Larry Bliven 
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Early rain, then CARE’s 1st snow event this winter. 
CARE precip gauges: 
  1.82mm = H2 = "WG Geonor T200B3-600mm 6 Sec", "DFIR,Single Alter Shield,CRN Heating,Installed at 3M." 
  1.49mm = H4 = "WG Geonor T200B3-600mm 6 Sec", "Base 3B, Belfort Double Alter, OSE Heating" 
  1.77mm = H5 = "WG Geonor T200B3-1500mm 6 Sec", "Base 8, Belfort Double Alter, OSC Heating" 

  1.60mm = HN = "WG OTT Pluvio2 200cm2 6 Sec", "Base 4A, Belfort Double Alter, Heated" 
  1.61mm = HO = "WG OTT Pluvio2 200cm2 6 Sec", "Base 7, Belfort Double Alter, Heated" 
PIP:  
  0.47mm = Rain 
  1.55mm = Not-Rain 
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ARCTIC PROJECTS 
(IQALUIT) 
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Projects 

1.  Enhancing Services for the North: 
Ground-based Meteorological 
Stations 

2.  Solid Precipitation Inter-
comparison Experiment 

3.  Arctic Observing System (MSC 
Renewal) 

4.  ADM-Aeolus (Wind) 
5.  Global Precipitation Mission 

6.  EarthCARE 
7.  CloudSat 

8.  Aviation Nowcasting for the North 
9.  Polar Prediction Project/YOPP 
10.  METNAV II, etc (TBD) 

19 

Integrated 
Observation 

System 

Physics of the 
Atmosphere 

Warning 
Systems 

Integrated Observing Systems 

Climate Change 
Science 

Warning/Prediction 



CSPICE and Arctic Infrastructure Project 
(Iqaluit Supersite Plans) 

63°44'N 68°32'W 
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Arctic Infrastructure 

B4 

B1 

B2 

B3 

Transmissometer  
Transmitter 

Raman LiDAR 

Doppler Lidar 

21 Stella.Melo@ec.gc.ca 

Sat Dish top of ridge here 

Doppler Lidar 

X Band 
Phased Array 

Off-site 
NC T121? 

XBand Radar 

Wind Profiler 

Scintillometer Off-Site 

Ka Band Radar 

Raman or DIAL Lidar 

Multi Angle 
Snow Camera 
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ADM-AEOLUS 
OPERATIONAL WIND PROFILING FROM SPACE 
CAL/VAL FROM YFB, 2017 

 

23 Zen.Mariani@ec.gc.ca  
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Summary 

•  GPM studies 
–  EC  King City Radar a Tier I GPM validation site 
–  OLYMPEX participation (winter 2015/16 over Olympic Peninsula, Washington) 
–  Arctic Super Site 

•  Challenges in cold season for validation/verification 
–  Complex microphysics (snow and mixed phase) 
–  Vertical evolution in lowest levels can bias near surface GPM products in snow 
–  Weather regime dependency on data quality/representativeness 
–  Light Precipitation 

•  Validation 
–  Arctic focus (Iqaluit) 
–  Whitehorse 
–  Inuvik 
–  CARE 
–  Pearson Airport 
–  PUMS 


